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MILITARY SPECIF1 CATION

SEMICONDUCTORDEVICE, TRANSISTOR, PNP, SILICON, F’OVER
mPES 2N5151, 2N5153, 2N5w L, 2N5153L, JANTX, JM7xv, JAW, JANHC,

This specification is approval for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE
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l!lL-s-195m/545 (usAF)
6 August ‘IWO

MD JwKC

1.1 ~. This specif icatian covers the detai 1 requirements for PNP, Si Li=, Pwer transistors for use
{n high-speed power-switching applications. Three levels of product assurance are provided for each device

type as specified in IFIL-S-l%M. Two levels of product assurance are provided for die.

1.2 Physical dimensions. See figure 1 (70-205) and figures 3 and 4 (JANNC and JANKC).

1.3 ttaximam ratiws.

1 PT ~1 I pT ~1 I VCSO / VCEO / VESO / IC / lC ~1 lReverse I ‘ife I T,tg I

I 1A= 25°c ~ TC = 25°C I Ipulse q/ I operating~ ~~ I

11111 Ienergy I area

I I 1

I I
* Ix l+++!+ m I see lx I

11 I 11.8 ~lCO120 I5.5I2I1O[ 15 ~figure 7 ~~~ I

Oerate linearly 5.7 mill”C for T&> 25°C.
Derate linearly 66.7 mul”C for Tc > 25-C.
This value applies for w S 8.3 .s, d.ty CYCLe S 1 Percent.
This rating is based M the capability of the transistors to operate safely in the
unclamped inductive band energy test circuit of figure 6.

1.4 Primsry electrical characteristics at T& 25”c.

T I hFE2 II I Ihfel I I
IVCE(5.91)2 II ]kk

II 1
I Limits I VCE= 5 V IVCE= 5 V IV8E(W)2 II

I lc= 2.5A 11c=50JmAdc 11c=5Adc 11c=5Adc lvcB=lOvdc ~8aJA ~%JC I

If = 10 MHz l!j.5WmAdC llB.5MGIAdC IIE ‘0
~2N5151 @15153 12N5151 12N5153 +

2N5151L12N5153L 12NS151L12N5153LI

lf=l Hhz I I I

I

I I I I

II * ~

11

& l= ~.w 1

I Hi. I 30 I 701617! Ill
flax 90 2W 2.2 1.5 250 175 I 15

~/ Pulsed (see 4.5.1).
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Sec..ent Improvement Proposal (DD Form 1426) appearinq @ the end of this document or by letter.
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Dimensions
Lt r

Inches Hi,~imet~r, I ‘“’es ~

Min rfax Min Max

A .240 I 26n 6.10 6..$0

a .2CU TP 5.0S TP 6

: I ::: :: I :: :: 17”a~
I I I

OD ‘ .335 ‘ .370 a.sq 9.60

ODl .3G5 .335 7.75 a.57

h .009 .041 .23 1.04

1 .02a .034 .71 .S6 2

k .029 .045 .74 l.lb 3

:7 I “i~~\‘ “1“~Z~lT aI
L2 .250 6.35 7, a

P .1111 2.54 5 I

a .050 1.27 4

r .010 .25 10

a 45” TP 45” 1P 61

metric equivalents are given for general i nformat ion only.
Beyond r (radius) maximum, j shall be held for a ❑inimum length of .011 (.28 mm).
k measured from maximum OD.
Dutline in this zone is not controlled.
ODl shall mt vary more than .010 (.25 mm) in zone P. This zone is controlled for automatic
hmdli~.
Leads at gauge plane .034 +.001 -.CI!O (1.37 +.03 -.W mm) below seating plane shall be within .W7
(.18 mm) radius of true position (TP) at maximum material condition (HMC) relative to tab at MM.
fie device may be measured by direct ❑ethcds or by the gauge and ga.gi “g pro.ed.Pe shown on f ig.re
3.
Obl applied between L1 and I-z. Ob applies between L2 and L minima.. Diameter is uncontrolled in
L1 and beyond L mini mu..
Al 1 three leads.
The cal lector shall be electrical lY and ❑echani cal ly connected to the case.
r (radius) applies to both inside corners of tab.
For transistor types 2N5151 a“d 2N5153, L is .5 (12.70 mm) minimum, and .75 (19.05 mm) maxim-m.
For transistor types 2N5151L and 2N5153L, L is 1.5 (3S.10 mm) minimum and 1.75 (44.45 ..) maximum.

FIGURE 1. Physical dimensions (TO-205).
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MI L-S-1 %DJ1565A (USAF)

II

IIInl
SEE

NOTES:

NOTE

A

3

I Dimensifms ii
Ltr I I I Notes I

Inches Hillifeters I
I I I I I

I 1.

2.

I

3.
4.

The location of the tab locator within the limits indicated wi 11 bs determined by the tab and f Lange
dimensions of the device being checked.
.Swging pr.acedure. lhe device being measured shsll be inserted until its’ seating plane is .125 *.010
(3.18 io.25 mm) from the seating surface of the gauge. A force of 8 *.5 cance shalt The” be applied
parallel and symmetrical to the devices’ cylindrical axis. when examined vi sua 1Ly after the force

appLi cat i On (the force need not be removed) the seating plane of the device shal L be seated agsinst
the gauge. tie use of a pin straightener prior to insertiw in the gauge is permissible.
Gaqh-plam.
Drill angle.

FlGURE 2. Ga”qe for lead ad teh location.
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nlL-s-195Gw565A (usAF)

A

II I I
Dimensions

I Ltr ! / Notes ~I
II Inches Ri LLimeters

11111~
I Min Rax Min Hax

II I
1A I .117 \.127 12.97 / 3.23 /

l~!

NOTES:
1. Dimensions are in inches.
.2. Netric equivalents (millimeters] are in parenthesis.
3. Metric equivalents are give” for general information only.
4. u“tess othewise specified, cobrance is i.W5 (0.13 mm).
5. 7he physical characteristic. of the die are;

7hick”ess: .008 (0.20 mm) to .012 (0.30 mm), tolera”w is *. Cd% (0.13 mm).
Top ❑etal: ALuminu., 40<KK! h Mini MUM, 5Q,~ A no. f.al.
Sack metal: Gold 2,503 A minimum, 3,CCLl A nominal.
Sack side: Collector.
Oonding pd:

B = .015 (0.38 mm) x .CQ72 (1.83).
E = .015 (0.38 mm) X .0360 (1.52).

FIGURE 3. JANHCAand JANKCAdie dimensions.
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RI L- S-1950W545A (USAF)

~A~

NOTES:
1. Dimensi Ws are in inches,

11 1,

2. !letric equivalents are given for general information only.
3. unless otherwise specif id, tc.lera”ce is i.1135 (0.13 mm).
4. The physical characteristics of the die are;

Thickness: .W78 (0.198 mm) nominal, tolerance is *.M15 (0.13 mm).
Top metal: Aluminum, 25,030 i minimum, 33, ~ ~ nominal.
Back meral: Gold 1,5W h ❑inimum, 2,500 h nominal.
Back side: Collector.
Gonding pad: .012 (0.305 mm) r,i”. x .030 ( .761) min.

FIGURE 4. JANHCB end JANKCB die dimensions.
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MIL-s-195 Q31545A(uSAF)

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Spec$f i cat ions. standards, and h.rdbcoks. The foL lowing specifications, standards, and handbooks
form a pnrr of this document to the extmt specified herein. Unless otherwise specified, the issues of
these documents are thase li steal in the issue of the Department of Defense Index of Specif icaticms and
Standards (DODISS) and supplement thereto, cited in the solicitation [see 6.2).

SPECIF1CATION

MILITARY

f!lL-S-195~ - Semiconductor Devices, General Spccif i cat ion for.

STANDARD

MILITARY

fllL-sTD-750 - Test Hethcds for semiconductor Devices.

(Unless othen+ise indicated, copies of the federal a“d ❑i litary specifications, standards, and handb.wks
are avai (able from the Standardi zat ion Documents Order Desk, Sui lding 40, 703 Robbins Avenue, Phi lade lphia,
PA 1911 f-5094).

2.2 order of precedence. 1. the e.ent of a conflict between the text of this document and the references
cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes
apPLi cable laws and regulations unless a specific exempt ion has bee” obtai md.

3. REouIREHENTS

3.1 Associated detail specification. The individual item requirements shall be in accordance with klIL-S-
19500, and as specified herein.

3.2 Abbre. iarions, svmhls, and definitions. The abbreviations, symbo~s, and definitions used herein
shall be as specified in RI L-S-195W.

3.3 Desiqn, construction, and physical dimensions. The design, construct ion, and physical dimensions
shall be as specified in MIL-S-19500 and figures 1 (TO-203), 3, and 4 (JANHC and JANKC) herein.

3.3.1 Lead finish. Lead finish sha 11 be solderable in accordance with flIL-S-1950D.

3.3.2 current density. Current density of internal cmductors shall be as specified in 3.6.5 of
H2L-S-195117.

3.6 ~ Marking shall be in accordance with MIL-S-l %03.

3.5 Electrostatic discharqc protection. The devices covered by this specification require electrostatic
discharge protection (see 6.4). ESD device feil.res in groups B and C are not counted as fai lure. against
the Lot when verified.

4. QUALIW ASSURANCEPROvlsIONs

4.1 Sampl inq and inspection. Sampli .g and inspect io” sha Ll be i“ accordance ui th I!l L- S-195W, and as
specified herein.

6.2 au.s(ificatio” inspection. Qualification i“spectio” s.haLl be in accordance with tflL-s-195W.

4.2. f Group E inspection. Group E inspection shall be conducted in accordance with HIL-S-195W and 6.4.6
herein.

4.2.2 JANHC and JANKC die. O.alif ication shall be in accordance with appendix H of HIL-S-195W.

6
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I HIL-s-195m/545A (usAF)

1 6.3 Screcninu (JANTX, JAN7XV, and JANS Levels COIY). Screening shall be in accordance vith MIL-S-1951XI
(table 11), and as specified herein. The follwing measurements shall Lw made in accordance with table I
herein. Devices that C%CCed the limits of table 1 herein shal 1 Imt be acceptable.

I
I Screm (see table 11 I I
I of HIL-S-l %111 Measure.m”t

i /I
JANS levels JANTX and JANTXV levels

I I I
~1 lThe.,ral ,,SpWl,@ (see 4.3.3) I?hermnl response (see 4.3.3) I

I I
I 9 I IcES1 e~ hFE2 I Not applicable

I I
I ICES1 and hFE2;AICESl = lM I

11 Ipercent of initial value or I iCESl af!d hFE2
IICCI nA dc, whichever is

/ [greater. #,hFE2 = - percent. !
/

I
12 See 4.3.7 See 4.3.1 I

I

13 ~ Subgrwp20f table 1 ~ Subgroup20f tab(e{ !
I herein: AIcEs?= +lM percent I herein: AICES1 = +10S
I of initial v.lue.ar lW.A, I percent of initial val.eor I
1 whichever is greater. 1 lCOnA, whichever ia greater I
I AhFE2= =20 p,,,e”t. I AhFE2 = i20 percent.

I

~1 This test shall be performed anytime before screen 9.

4.3.1 Scr=eninq (JANHC and JANKC). Screening of JANHC and JANKC die shall be in accordance with HIL-S-
19500, appendix H. As a minimum, die shall be 100-percent probed to insure compliance with group A,
subgroup 2.

4.3.2 Power burn-in conditions. Power burn-in conditions are as follows: TA= Room ambient as defined
in 4.5 of HIL-ST9-750.

vCE=~V*lV Pt. 1.0 U(min)

NOTE: No heat sink or forced air cooling on the device shell be permitted.

4.3.3 Thermal response (hvBE measurements). The AVBE measurements shall be performed in accordance

with MIL-STD-750, ❑ethcd 3131. The AVSE conditions (IHand VH).nd msximum Limit shall be derived by each
vendor. 7he chosen AVBE ❑easurement and conditions for each device in the qualification lot shall be
submitted in the qualification rewrt and a thermal response curve shall be plotted. The chosen AVBE shall
be considered final after the manufacturer has had the opportunity to teat five consecutive lots. One-
h.ndred percent safe operating area (SOA) testing may be performed in lieu of thermal respmse testing
herein provided that the appropriate conditions of te~rature, time, current, and voltage to achie.e die
attach inregrity are approved by the qualifying activity. The following parameter measurements shalt apply:

a.

I
b.
c.
d.
e.
f.

9.

Iffmeawremt . . . . . . . . . . . . . . . . ..1 OM.4.
VCE ❑ess. reme.t voltage . . . 16 V (=me as VH).
lH collector heating current . 1 A (minimum).
VH Collector-em itte, heating voltage . 16 V (minimum).
tHheating ti!5e . . . . . . . . . . . . . . . . . . . . 30ms.
tno ❑easurement delay time . . . . . 50 Ps.
tsw sample window time ?Ops (maximum).

7
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MI L-s-195w/545A(usAF)

4.4 W.1 itv conformance insp?ct ion. Ouality conformance inspecticm shall be i“ accordance .i th
HIL-S-195C0.

4.4.1 Grouu A inspection. Group A inspection shal L be conducted in accordance ui th RI L- S-l%m and
table 1 herein. ErK@int electrical measurements shall be in accordance with the applicable steps of
table 11 herein.

.4.4.2 GrWD B $nsoect ion. Group B inspecticm shall be .anductaf in accordance with conditions s+ecifid
for the subgrwp testing in table Iv. (JANS) and tabl? 19b (JAN, JANTS, and JANTXV) of MIL-S-195m, and as
f ol lows. Elect ri cat ❑easurements (end points) and delta requirements shall be in accordance uith the
applicable steps of table 11 he?ein.

4.4.2.1 Gmuv B inspection, table lva (JANS) of HIL-S-l%CQ.

Subgroup fkcftcd condition

G4 1037 PT = 1.0 U mini rwm, VCB= 40 v dc * 1 v, TA. 25-C i3ec, to”= toff= 3
minutes minimm for 2,000 cycles. NO heat sink or fo.ced air on the
device shall be permitted.

05 1027 VCS= 2U V d., TJ = 275-C *5°c for 96 hcurs. Adjust as required by
the chosen TA to give a“ ava?age lot TJ = 275”c. Marking legibility
requf rements shal 1 “ot apply.

B5 2037 Test condition A (Al - Au die interconnects only)

S6 3131 Forward voltage drop, emitter to base dicxk .a”ly (see 4.5.2).

4.4.2.2 Grm!p B inspection, table lVh (JANTX and JANTXV) of HIL-s-195W.

Subgroup lfethcd Cc!ndit ion

S3 1037 2,cJYJ cyctes; VCBZ 10 V dc; ATJ between cycles z lW”C; to. = tc.ff= 3
minutes.

05 3131 See 4.5.2

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions
s.pecjfiei for subgroup testing i“ table IV of f41L-S-195m and as follows. Electrical measurements
(endpoints) and delta requirements shal L be in accordance with the applicable steps of table 11 herein.

Subgrcup 14ethcd Condition

C2 2036 Test condi t ion E.

I

C6 1026 tA = 25”c, l,Ch73 hours, VCB= 40 V dc *1 V dc, PT = 1 M (mi”i mua).

,.-
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KIL-s-195m/5f.5 A(usAF)

4.4.4 Grow E ins~.ti.n. Gr-auP E inspection shall be ccnducted in accordance with the conditions
specified for subgroup testing in table VII of HIL-S-195C0. Electrical measurements (end pei”ts) and delta

rwi rem~ts S~ LL b= $. acm*nce With the applicable steps and footnotes of table 11 herein.

S43Pk!e !wJc.lJ Cdition Sac7pLinq DLan

El lml sm cycles 1.5 devjces, C = O

E2 1039 condition A: 5m hours 45 devices, c = O

33 Not applicable

E4 3131 ~JC = 15”CIV maximum 22 devices, c . 0
(See 6.5.2)

ES Not applicable

1 4.5 Uetheds of examinatica and test. lietl-uds of examination and test shall be as specified in the

aPPrqF i ate tables and as fol LO.S.

I 6.5.1 Pulse mess.”rements. Conditions for pulse ❑easurements shall be as specified in section 4 of
II IL-STD-750.

L. 5.2 Thermal resistance. Therms L resistance measurements sha 1I

I
3131 of HIL-sTD-750. The following detai 1s shall apply:

a. collector current magnitude durinq Pcm#erapplication shall

I b. Collector to emitter voltage magnitude shall be 10 V dc.

c. Reference temperature measurirq point sha(l be the case.

be conducted in accordance with method

be SW MA dc.

d. Reference temperature measuring point sha( 1 be within the range 25-C s TR . 35°C. The chosen
reference temperature sha 11 be recorded before the test is started.

e. Mounting arra~etnent shall be with heat sink to case.

I f. Maximum limit of ~JC shall be 15. O”CIU.

9
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Inspection !1

Subwo”ll 1

i suak and ❑echani cal
$“specr ion

Subu roup 2

reakd.mn voltnge,
col(ector to
emitter

:01lector to emitter
cutoff current

:ollector to emitter
cutoff current

:ollector to emitter
cutoff current

:mitter to base
cutoff current

:mitter to base
cutoff current

‘orward current
transfer ratio

2N5151
2N5153

:orward - current
transfer ratio

2N5151
2N5153

Forward - current
transfer ratio

2N5151
2115153

HIL-S-1%OW565A(U SAF)

TASLE 1. Gro”P A insc.ect ion.

&

!071

;011

!041

%741

5041

5061

3C61

3076

3076

3076

MI L- STO-750

Conditions

Bias conditian 0,
Ic=lmtidc
lB=O
Pulsed (see 4.5.?)

Bias conditjon C,
VCE= 60 v d.
VBE= o

Bias conditim C,
VCE= lW V dc
VBE= o

Bias condition D,
VCE= 40 V dc
10=0

Bias condition D,
VEET=b V dc
Ic=o

Bias condition D,
VEB= 5.5 V dc
Ic=o

VCE= 5 V dc
1c=50mAdc
(see 4.5.1)

VCE= 5 V dc

lC = 2.5 A dc
Pulsed (see 4.5.1)

VCE= 5 V d.
1C=5Adc
Pulssd (see 4.5.1)

symboL

BR)cEO

lcEsI

1CES2

lCEO

1ESil

1EW2

hFEl

hFE2

hFE3

_Q

*

so

--

--

--

_-

--

20
50

30
70

20
40

L

~

--

1.0

1.0

50

1.0

1.0

_-
--

w
m

--
_-

—

tit

—

dc

kd

Ad

Ad

AC

A<

--
--

_-
--

--
--

See footnote at end of table,
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T~LE I.

HIL-S-l%@/545A (USAF)

Grcup A inspectim - Conrinued.

I

/ Inspection II

I

I Subqr0uP2 - continued

J
\sa.e-emitter vaLtage
I (non-saturated)

I
I

lSase-eiOitter saturation

I

lGa.e-emitter saturation
I voltage

i

iCol Lector-e.itter
\ saturation voLtage

I
\C.aLLector-emi tter
~ saturation vaLtagc

I
I SULWOUP3

lHigh temperature
I operation:

I
Icollect.r to emitter
I cutoff currenx

I
ILw twerature
I operation

iForuard - c.rre”t
~ transfer ratio

i 2N5151
I 2N5153

I
I Subqm.Dk

icomnon-er,itter, smaLl-
lsignaL, short-circuit,
I foruard-c.rre”t
Itransfer ratio

I 2N5151
I 2f15153

~

ZaE6

34k%

3Q56

3071

3071

3041

3076

32C4

MI L-STD-750

Conditions

Test mndixion 0,
VCE= 5 V dc
lc= 2.5 A dc
PuLscd (see 4.5.1)

Test condition A,
lc= 2.5 A dc
lLC= 250 mA dc
PuLsed (see 4.5.1)

Test condition A,
1C=5Adc
1B=5C13mAdc
PuLsed (see 4.5.1)

lc= 2.5 A dc
18= 250 MA dc
PuLscd (see 4.5.1)

1C=5Adc
1B=500mAdc
Pulsed (see 4.5.1)

Tc= 150° C

Bias condition A
VCE= do V d.
VEIE= +2 V dc

Tc= -55°C

VCE= 5 V dc
lc= 2.5 A dc
Pulsed (see 4.5.1)

“&= 5 V dc
lc=100mAdc
f.1.az

SY@OL

vBE

3E(5at)l

3E(sat)2

:E(sat)l

:E(sat)2

IcEX

hFE4

hfe

>

~

--

--

--

--

--

--

’15
25

20
50

~

~

1.45

1.65

2.2

1.75

1.5

SW

--
--

--
--

Unit

V dc

v dc

! dc

I dc

u dc

UA d<

--
--

--
--

See footnote at e“d of tab Le.
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I

I Inspection 1/

RI L-S-195031565 A(USAF)

TABLE 1, Group A inswcti. n - Cmtinud.

i s.barOW.4 - C.ntin.ed

I
Il!agnitudeof ..amron-
I emitter, small-signa(
I short-circuit,
I forward-current,
I transfer ratio

I
I 2N5151
I 2N5153

Iopen-circ.it output
I capacitance

I
isuitchi”g time

Subqmwo 5

Safe operating
area (D. c.)

Test U 1

Test # 2

Test # 3

~

330-5

3236

3055

MIL-STO-750

Conditions

VCE= 5 v dc
1c=5WmAdc
f = 10 MHZ

VCB= 10 V dc
IE=O

f=lf4Hz

1c=5Adc
1~1= 5m MA d.

le= -500 MA dc

V8E(of f)- 3.7 v d.

RL =60
(see figure 5)

Pre-pulse condi t ion for each
I test:
I VCE= O

Ilc=o
I TC = 25”[

I Pulse condition for each test
I tp= 1 sec.
I 1 cyc(e
I TC = 25”c
\ (see figure 7)

I VCE= 5.8 V d,
[1c=2Adc

I VCE=32VdC
I 1C=340mAdc

I VCE= W V dc
I Ic=20mAdc

hfe I

cob

ton

t,

tf

toff

~

J@

6
7

--

--

--

_-

--

~

~

--
--

50

.5

.4

.5

.5

Jnit

--
--

pf

us

“s

us

us

See footnote at end of table.
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HIL-S-195LU1565 A(USAF)

TABL2 1. Grcum A inspection - Ccatinued.

I
Inspection 1/ I!lL-STD-750

II

] symbol i Li~its ~ Unit

Inethcd Cm6iti0ns I Hin I Max I
I I

Subilr.aw 5 - Collt<nud I
Ill
Ill
Ill

safe opernting area I \ Tc = 25°C
(unclamped imductive) I I Rm!jj n 10, / / !

Ill
I ~Rw=l~Q

II
Ill

IL= O.3MH
Ill

II
\ lRL=O.l Q II

lVcc=lOVdc /
I lVsfLl=lOVdc 11I

[V~=4Vdc
llcil=lOAdc

Ill

/ I (see figure 6) / 1 I I
II Ill

End point electrical I I See table Iv II
❑easurements I Steps 1, 2, and3 I

11
Su&cws 6 and 7 1//

/
Not applicable Ill

(

II For sampliW plan, see RIL-s-195~
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I

RI L-S-195 LSJ1565A(USAF)

TAEILE xI. Gro.Ds A, B, and C electrical .easurcmenrs. 3/ &/ 2/ @

I I
steps ( Inspection 1/ I! IL-STD-750 j symbol ~ Limits ~ Unit

I I II
I IHethcd conditions I I win nax

1. I collector to emitter ~3u61 ~VcE=LWVdC ~ ICES1 /
I cutoff current

/ 7.0 / UA dt
I cmd. C. VBE= O Ill

Ill
2. I Forward - current

I transfer eatio
11/
1/

2N5151 1301901 --
2N5153 17012Cil ~--

Breakdown .oLrage len~--jvdc
collector to
●mitter Ill

Ill

Ilm% .4 initiil
\wal.e or lW .A
Iuhi c.hever I
Ii. greater I

13076 I lc.5Vdc [AhFE2 1*20% I
[ VCE= 5 V d. / 21 I change

1 I Pulsed (s,, 4.5.1) I from initial;

II I \ reading [

\ 3C66 \ Test condition A, ~VBE(,at) I \ 7.45 ~ Vdc
I 1c=2.5Adc
I rs=250mAdc I I
I Pulsed (see 4.5.1) ~ II

I 3131 \see 6.3.3
I II
~AVBE

,,
_l_l_l_

Collector to emitter
cutoff current

I

5. lForward - current
I transfer ratio

I

I
6. Is.sse to emitter

I saturation voltage

I

7. I Thermal response Zt

I 3076 I VCE= 5 V d.
I

\ hFE2
I 1c=2.5Adc

I I Pulsed (see 4.5.1) I

II
I

~ 3011 ~ Bias condition A, IV(LI*>CEO
~&lc:Q3mAdc

I I
I Pulsed (see 4.5.1) I

II See HIL-S-195W for sampling plan.
gl Devices which exceed the group A limits for this test shall not be acceptable.

~1 The electrical ❑easurements for table Iva (JANS) of 141L-S-195133 are as fOlbWs:

a. Subgroup 3, see table 11 herein, steps 1, 2, and 6.

b. Su&roup 4, see table 11 herein, steps 3, 4, 5, 6, and 7.

c. Sutgroup 5, see table 11 herein, steps 3, 4, 5, 6, and 7.

I ~1 *e ele.tried u,eas”re,nents for table Ivh (JAN7S a“d JANW) of HIL-S-195m are as f.al 10.s:

a. Subgroup 2, see table 11 herein, steps 1, 2, a“d 3.

b. S“bgr.aup 3, see tab[e 11 herein, steps 4, 5, and 7.

c. Subgroup 6, see table 11 herein, steps 4, and 5.
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HIL-S-195111/545 A(USAF)

TALE 11. Grouns A, B, and C eLectrica( ❑.sas.remmts - Continued. ~1 ~1 ~1 &

~/ The electrical measure.zents for table V of MIL-S-1%I?3 are as fol kws:

a. Subgroup 2, see table 11 herein, steps 1, 2, and 3.

b. Subgrwp 3, see rable 11 herein, steps 1, 2, and 3.

c. subgroup 5, see table 11 herein, steps 3, 4, 5, and ?.

$/ The electrical meastimmenrs for table VII of NIL-S-199X are as follow:

a. Subgr.ap 1, see table 11 herein, steps 3, 4, 5, and 6.

b. sutgroup 2, see table 11 herein, steps 3, 4, 5, and 6.

~1 Safe operating mea (SOA) testing may be performed in lieu of thermal re$po”se testing herein provided
that appropriate hit ions of tempemsture, t ice, current, and voltage to achi eve die attach intsgri ty
are s.kitted to the qualifying activity.

15
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MI L-s-195 m/545 A(usAF)

rTINPuT
MON1TOR

1N914
c

a 4) OUTPUT

‘Ea I s
HON1TOR

4on

ssn
lN91’1 1N914 1N914

=

( b 1[

1 UF

( I

veil? -
3.7 v .

. G —

WIB1 =43 v
Vcc . 30 v—

AOJUST FOR .

NOTES :

1. vgen is -30 pulse (from O V) into a 50 oh. termination.
2. lhe Vgen waveform is supplied by a generator with the follo.ing characteristics: trs 15 ns,

tf = 15 .s, ZOUT = 50 ohm, duty cycle s 2 percent.
3. waveforms are mnitored on an oscilloscope with the following characteristics: rr s 15 ns, RIN

2 10 ti, CINS 11.5 pF.
4. Resi stars sha 11 be “oni nduct ive t’ypes.
5. The dc pawer supplies may require additional bypassing in order to minimize ringing.
6. b equi.ale”t circuit may be used.

FIGURE 5. Svitchinq time test circuit.
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MI L.s-195m/5f.5A( usAF)

RSS1 = 100

RIS?2= 1000
L= O.3MH

RL=O.7 u
Vcc = 10 V dc
Ii> 10 n.f
VSSI = 10 V dc
VB@=4Vdc

u

1

I

u
.

Sc$f s\OcP;

SCOPE ,1:RAOAD. RI

pl

PULSE 11
CENEM70R

I L!

n 1- ––l
>

‘BU1 & “cc \

CURRENTPR08E
TEKTRONIX P 6042
on fOUIVALEN1

FIGURE 6. Unc lamed induct i.e load ener-w test circuit.

10

7

4

2

1

0.7

0.4

o..?

0.1

0.07

0.04

0.02

o.nt----
4 7 10 20 40 70 100

VCE - COLLECTOR - EMITTER VOLTAGE - V

FIGURE 7. Maximum safe operatinq area.
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MIL-s-195 m/5&5 AWsAF)

5. PACKAGING

5.1 Packatainq requirements. The requirements for packmging .h611

6. NoTES

be in accordance with I!l L-S-l%W,

(This section contains information of a general nature that !my be helpful, LmJtis not mandatory. )

6.1 ~. The notes specified i. fllL-S-195LlD are applicable to this specification.

6.2 C.aw Limentary use. me devices specified herein are designed for complimentary .s. with the 2)45152
and 2N5154

6.3 Acquisition requirements. Acquisition documents should specify the following:

a.

b.

c.

d.

e.

Title, number, and date of the specification.

Issue of DODISS to be cited in the solicitation, and if rquired, the specific issue of irdiuidual
documents referenced (see 2.1 ).

Lead finish (see 3.3.1).

Product assurance level and type designator.

For die acquisition, the JANHC andl.w JANKC letter version shall be as specified (see figures 3 and
4).

6.4 ~. Devices must be handled with certain precautions to avoid damage due to the accumulation
of static charge. The fol loui ng handling practices are recommended (see 3. 5).

a. Devices should be handled on benches with conductive and grounded surface.

b. Ground test eq.i pment, tools, and personnel handling devices.

c. cm not handle the de.i ces by the leads.

d. Store devices in conductive foam or carriers.

e. Avoid use of plastic, rubber, or silk.

6.5 S.poliers of JANHC and JANKC die. The qualified JANHC and JANKC suppliers with the applicable letter
version (example JANHCA2N5151) will be identified on the QPL.

I JANHC md JANKC ordericq i“format ion I
I Manufacturer

I PIN 33178 I 34j56 I
!

I 2N5151 i JANW2N5151 i JANHCS2N5151 I
2N5153 I JANHCA2N5153 JANHCS2N5153 I

i I I
2N5151 ] JANKCA2N5151 I JANKCS2N5151

I 2N5153 I JANKCS2N5153 I JANKCSZN5153 I
I I I I

I

6.6 Chanqes from previous issue. Asterisks are not used in this revision to identify changes with
respect to the previous i ss. e due to the extensiveness of the changes.
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I HIL-s-195W/545A( u5AFl

CONCLUDINGMATERIAL

custodians:
Air Force - ~?
NASA - NA

Review activities:
DLA - ES

Preparing activity:
Air Force - 7?

Agent:
DLA - Es

(Project 5961 -FC50)
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I

STANDARDIZATION DOCUMENT 124PROVEMZNT PROPOSAL

W3RwTlacs

1. me preparing activity nust wwplete blocks 1, 2, 3, and 8. 1. block 1, both the doc.mc”t number and revision
Letter shwld be given.

2. me submitter of this form must complete blocks 4, 5, 6, and 7.

3. The preparing activity must provide a reply within 30 days frca receipt of the form.

NOTE: Fhis form may not be used to request copies of documents, nor to req.=st waivers, or clarification of
requireamts on current contracts. Comments s.bmitt~ on this form do not ccmtit.te or imply authorization to
waiu= any portion of th=”referenced dauwnt(s) or to amend contractual requirements.

I RECOMMEND A CRANGR:
I

1. GOCWEKFMIUSER

I

2. OocmENl DA2E OWIJCGD)
HIL-S-19517W545 A(USAF) 94101175

3. ~ TITLE SEMICONDUCTORDEVICE, TRANSISTOR, PNP, SILICON, POWERTYPES 2N5151 , 2N5153, 2N5f 51L, 2N5153L, JAN7s,
JANTSV, JANHC, JANKC, AND JAW

4. lkk~ OF slkAIGS [Identify paragr’a@ -r * include prqnsed write, if possible. Attach atra *S ss
needed.)

5. REAM FOA RECC8LRENDAT1~

6. ~177ER

a. NAME (Last, First, M{ddle init.fel) ““’ b. ORGANIZATION

c. ADDREss (Inctude Zip cede) d. TELEPHONE(Include Ar& Code) 7. DATE SU8H1TTEC!

(1) Commercial
(VYn!lDD)

(2) AUTOVGU
(If. applicable)

8. PREPARIW ACTIVITY

e. NAME b. TELEPHONE (Include Area Code)
Ala” I!ar.ane (1) commercial (2) AUTOVON

513-296-6048 986-6068

c. ADDREss (Include Zip Cede) IF tKU SS3 NOT RECEIVE A REPLY U1?HZN 65 DAYS, CONTACT:
Defense Elect roni cs SAupply Center Oef e“se Ouakity ad Standardi ze.ti.an Off ice
ATTN: DESC-ECT 5.203 Lees burg Pike, Suite 1403, Fe 11s Church, VA 22041-3466
Oayton, OH 65444-5270 Te 1ephone (7o3) 756-2340 AUTOVON289-2340

)D Form 1426, OCT 89 Previous editions are obsolete 19812~
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